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In two previous papers (E-621, 1944; E-634, 1945) the authors sum-
marized the results of certain preliminary insecticide tests conducted
on 979 synthetic organic compounds. The tests were made on 20 species
of insects at the insecticide-testing laboratory of the Bureau of
Entomology and Plant Quarantine at Sanford, Fla. Those tests were all
designed to furnish preliminary evidence of toxicity in new samples and
to determine which insect pests were susceptible. Of these compounds
213 were found sufficiently effective to be worthy of further investi-
gation. These compounds were therefore subjected to additional tests
in the laboratory for further screening to select materials for field
tests. The nonvolatile materials were tested in screen cages to deter-
mine their value as possible stomach insecticides, and the volatile
compounds were tested for their fumigating effect. Inasmuch as a pos-
itive test as a stomach poison or a fumigant does not necessarily pre-
clude the possibility of contact action, all the compounds that were
effective in these tests were scheduled for testing as contact insecti-
cides. As yet, however, only a few compounds have been tested, and the
method has not been perfected. Most of the methods employed have been
described by Swingle, Phillips, and Gahan (8).

Since the establishing of evidence of stomach or contact action
must be followed by tests on the tolerance of plant foliage to the
insecticides before any decision can be made ags to the possibilities
of the new materials, phytotoxicity tests were also made on 35 of the
compounds.

Most of the compounds tested and reported in ‘this paper were
received from the Division of Insecticide Investigations, and some of
them have been patented as insecticides by members of that Division.
A few additional compounds were purchased by the Division of Control
Investigations. More often tban not, the compounds were received in

1/ M. C. Swingle resigned December 18, 1943, J. B. Gahan was
transferred to the Division of Insects Affecting Man and Animals
February 1, 1943, and A. M. Phillips was transferred to the Division
of Fruit Insect Investigations July 1, 1941.

ug 221947 2/ The writers acknowledge the assistance of members of the

o sion of Insecticide Investigations who supplied most of the com-
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the comparatively coarse condition common to most laboratory chemicals,
and, although coarse samples were always ground in a mortar to obtain
finer particles, the materials used were generally much coarser than
commercial insecticides. This is important in judging the results
presented, because it hes been shown that particle size influences the
effectiveness of insecticidal materials (2, 4).

As the testing proceeded, the few outstanding compounds were easily
recognized and were singled out for individual investigation. Four of
these compounds have been investigated in some detail and reports pub-
lished on this work -- phthalonitrile (6), 1,4-diphenylsemicarbazide (1),
p-aminoazobenzene hydrochloride (3), and p-phenylazoaniline (p-amino-
azobenzene) (7).

INSECTS TESTED

The tests described in the present paper were made on 15 species of
insects which are listed below. Not all compounds were tested on all
insects but, in general, more species were used with the more effective
materials. The plant or foliage used with the various insects is also
given, because this factor has been shown to influence the results of
insecticide tests (5).

Insect Foliage
Cabbage aphid (Brevic e brassicae (L.)) Collards
Colorado potato beetle (Leptinotarsa Potato
decemlineata (Say))
Cowpea weevil (Callosobruchus maculatus (F.)) Bean (seed)
Cross-striped cabbageworm (Evergestis Collards
rimosalis (Guen.))
Diamondback moth (Plutella maculipennis Collards
(Curt.))
Spirea aphid (Aphis spiraecola (Patch) Orarge
Gr?enhou§§ leaf tier (Phlyctaenia rubjgalis Collards
Guen.
Hawaiian beet webworm (Hymernia recurvalis (F.)) Swiss chard
Imported cabbageworm (Ascia rapae (L.)) Collards
Melonworm (Diaphania hyalinata (L.)) Pumpkin and squash
Pea aphid (Macrosiphum pisi (K1tb.)) Pea
Rice weevil (Sitophilus orzya (L.)) Corn (seed)
Southern armyworm (Prodenja eridania (Cram.)) Collards
Southern beet webworm (Pachyzancla Swiss chard
bipunctalis (F.))
Squash bug (Apasa tristis (Deg.)) Squash

TESTS AS STOMACH INSECTICIDES

For the first test on a new material as a possible stomach insecti-
cide, a concentration of 1 percent (8 pounds per 100 gallons)was used.
Lower concentrations were used in subsequent tests on the effective
compounds. Each spray was applied to 2 potted plants (6 to 8 inches
high) by means of a compressed-air spray gun. When the plants were dry,
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15 nearly full grown larvae were confined on each within a cylindrical
screen cage,which was placed over the plant and gently forced into the
soil about the inside upper edge of the pot. The cages were then

placed out-of-doors in a sheltered location and examined after 2, 4, and
6 days for larval mortality and to estimate the feeding on the plants.

In these spray tests 4 compounds were used as conditioning agents,
saponin and sodium lauryl sulfate at 1/4 and 1/8 pound per 100 gallons
of spray, sodium monosulfonate of monobutyldiphenyl at 1 or 2 pounds per
100 gallons, and bentonite at 8 pounds per 100 gallons. These amounts
have no particular significance, however, as no experiments were made to
determine the most satisfactory concentration of these agents, other
than that of saponin. Preliminary tests with this agent showed that
1/8 pound per 100 gallons produced a satisfactory spray in most cases.
In work of this kind probably no one agent can be selected which will
give optimum results with all the compounds because of the variation of
the physical properties of each agent. Only small quantities of spray
were made, usually by grinding the compound in a mortar with the agent
and gradually diluting with water to the required concentration.

Table 1 reports the results of screen-cage tests on 97 of the more
promising compounds, and on derris and lead arsenate as standards for com-
parison. Although the status of a few compounds is somewhat obscure because
of limited testing, only 4 materials in the table would appear to be equal
to, or better than, derris or lead arsenate. The outstanding compounds are
1,4-diphenylsemicarbazide (1) and phthalonitrile (6). Pentabromophenol and
barium antimonyl tartrate were above the average in effectiveness. It
should be added that, although phenol and cresol compounds were in general
very toxic, their tendency to cause severe injury to foliage eliminates
most of them from consideration. In general, of the compounds in table 1,
the following 18 compounds were sufficiently effective to warrant further
investigations as stomach insecticides:

2-Acetamidofluorens 1,4-Dinitrosopiperazine
Acetone semicarbazone 1,/~Diphenylsemicarbazide
p-Aminoazobenzene 2-Fluorylamine
p-Aminoazobenzene hydrochloride Hexachlorophenol

Antimonyl pyrogallol Pentabromophenol

Barium antimonyl tartrate Phenazine
p-Chlorobenzenesulfonamide Phthalonitrile
Diazoaminobenzene Tris(p-aminophenyl)carbinol
2,4-Dinitrophenyl acetate Xanthydrol

Sixteen others were very effective on a few species, but this
specificity greatly limited their importance as insecticides.

Of the compounds listed, 6 are shown in table 6 to be very injuri-
ous to foliage, and are thus eliminated from further investigation as
stomach insecticides. These are 2,4-dinitrophenyl acetate, hexachloro-
phenol, pentabromophenol, phenazine, tris(p-aminophenyl)carbinol, and
xanthydrol. The antimony compounds and p-chlorobengzenesulfonamide were

not tested for foliage injury.
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The 53 compounds that were found to be relatively ineffective as
stomach insecticides are shown in table 2.

FUMIGATION TESTS

Two types of fumigation tests were made, The test in petri dishes
was conducted by placing a leaf section and 10 larvae in each of 2 or 3
petri dishes together with a quantity of the sample, into the top of each
dish. This permitted volatilization of the compound within the dish, but
prevented contact between the insects and the solid insecticide. This
type of fumigation test was used only against leaf-eating insects.

Compounds found to be toxic in petri dishes were further tested as
fumigants against cowpea weevil and rice weevils in special fumigation
jars. The standard jar was a half-pint fruit jar with & screw cap, but
larger jars were sometimes used with the more toxic materials. Each
screw cap had a hole fitted with a sleeve of 3/8-inch brass tubing
through which a perforated tube containing 25 insects could be inserted.
With these jars the fumigant could first be volatilized by heat or
allowed to stand until evaporated, and the insects inserted when desired,
thus eliminating the usual loss of time caused by a gradual build-up in
the concentration.

Table 3 gives the results of the tests on 51 compounds that were
found to have appreciable fumigating action. Of these comppunds 17 were
effective against at least several species of lepidopterous larvae, and
the following 8 were effective against most of the species on which they
were tried:

p-Dibromobenzene p-Nitrochlorobenzene
2,5-Dichloroaniline 4-Nitrodiphenylamine
Indole p-Thiocyanochlorobenzene
o-Nitrochlorobenzene 2,6-Xylenol

Best results were obtained with p-thiocyanochlorobenzene, which
appeared to be somewhat more effective than the standard fumigant
p-dichlorobenzene. Most of the other materials were either less toxic
or less volatile than this standard insecticide and were not considered
promising as fumigants. Many organic compounds displaying fumigating
action under these conditions are unsuitable for commercial use,
because they lack the volatility for a rapid build-up to the desired
concentration. Certain of these compounds may be effective as contact
insecticides, however, inasmuch as rapid or complete volatility is not
essential in this case.

Ninety compounds tested as fumigants were relatively ineffective
against all species of insects on which they were tested, and are listed
alphabetically in table 4.

CONTACT TESTS

In the tests to determine the effectiveness of materials as contact



-5

insecticides, they were applied as sprays containing & or 4 pounds of
the compound and 4 pound of saponin per 100 gallons of water. In tests
against aphids the sprays were applied to infested plants, but in other
cases only the insects were treated. For the pea aphid, small potted
plants infested with 50 to 100 grown nymphs were sprayed, placed in glass
jars, and covered with cheesecloth caps. Field infestations on collard
plants were used for the tests on the cabbage aphid, samples of 100
aphids being counted in each test. For the spirea aphid, heavily infested
orange twigs were cut and sprayed and then placed in flasks of water in
glass jars for observation, 100 aphids being used in each test. Squash
bugs, 20 per test, were dipped into the spray suspension and then trans-
ferred to small screen cages with a very small squash as food. Tests on
lepidopterous insects were made by placing 15 larvae on a sheet of
absorbent paper and spraying thoroughly with a compressed-air gun. The
larvae were then transferred to foliage in a ventilated cage.

Contact tests were made on 22 compounds (table 5), including those
showing fumigating action in the tests reported in table 3. Of the 8
effective fumigants only 4 were tested for contact action, and these
were not found effective. Nine of the compounds tested were effective
against aphids, and alpha, beta-dibromo-beta-nitroethylbenzene, 2,4-
dinitrophenyl acetate, and g-nitroaniline were effective against the
pea aphid at both concentrations. None of the compounds were very effec-
tive against the other insects. Nicotine sulfate was much more toxic
than any of the other compounds tested.

PHYTOTOXICITY TESTS

The phytotoxicity tests were made on small field plots of certain
truck crops. Sprays prepared at concentrations of 8 or 4 pounds per 100
gallons were applied to 4 to 20 plants with a hand-type air sprayer.

Most of the tests reported were made on the basis of a single application,
but in later work two applications at 10-day intervals were used as a
standard precedure. To eliminate the possibility that rainfall might
effect the results, the sprayed plants were covered at night and during
showers.,

Of the 35 compounds tested (table 6), approximately 17 were found
unsafe for use on foliage, causing moderate to severe injury on two or
more of the plants used. It is possible that certain compounde nontoxic
to the plants tested might be toxic to other host plants. Different
results may also be expected from the same host plants under other
environmental conditions,

Of the 18 compounds found to be most effective as stomach insecti-
cides (table 1), 15 were tested for foliage injury. Of these compounds
6 were too injurious to foliage for further investigations.
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SUMMARY

Results of subsequent testing of 213 synthetic organic compounds
found promising as insecticides in preliminary tests are presented.
Ninety-seven out of 150 compounds were effective when applied as sprays
to potted plants, which were then fed to certain leaf-eating insects
in screen cages. In these tests the following 18 compounds were shown
to be worthy of further investigation as stomach insecticides:

2-Acetamidofluorence

‘ Acetone semicarbazone

" p-Aminoazobenzene
p-Aminoazobenzene hydrochloride
Antimonyl pyrogallol
Barium antimonyl tartrate
p-Chlorobenzenesulfonamide
Diazoaminobenzene
2,4~Dinitrophenyl acetate
1,4-Dinitrosopiperazine
1,4-Diphenylsemicarbazide
2-Fluorylamine
Hexachlorophenol
Pentabromophenol
Phenazine
Phthalonitrile
Tris(p-aminophenyl)carbinol
Xanthydrol

Results are also presented on fumigation tests of 141 compounds. .
Eight of these were found to be toxic to most of the insects used, but
only p-thiocyanochlorobenzene was more effective than p-dichlorobenzene.

Twenty-two compounds were applied to insects as contact sprays, but
no outstanding insecticides were found. Nine of the compounds were
effective against aphids, but only three were sufficiently toxic to kill
the pea aphid at spray concentrations of 4 and 8 pounds per 100 gallons,
which are considerably stronger than an effactive nicotine spray.

Of 35 compounds tested for toxicity to plant foliage, approximately
half severely injured certain tender truck crops and were thus unsuit-
able for use as stomach insecticides on foliage.
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Table 1l.--Results with the more promising synthetic organic compounds tested as stomach insecticides
when applied as sprays to potted plants and fed to nearly full-grown larvae in screen cages. Con-
centration 8 pounds per 100 gallons unless otherwise indicated

Host Feeding in Kill after-
Compound Insect plant 6 days 2 days 6 days

Percent Percent

Standard insecticides:

Derris, rotenone 4,5% Cross~striped cabbageworm Collards Trace 83 100

83 2/ 100

: Hawaiian beet webworm Swiss chard  do. 22 69

11 2/ 68

Imported cabbageworm Collards do. 82 2/ ok

Melonworm Pumpkin do, 30 95

232/ 98

Lead arsenate Greenhouse leaf tier Collards Trace 67 100

Southern armyworm do. da 71 100

63 2/ 99

Southern beet webworm Swise chard do. 10 49

5 2/ 63

2~Acetamidofluorene Melonworm Squash Moderate 16 / 100

C¢Hy, CH,C-H,NHCO Pumpkin do, 15 2 100

06 Hy Ol (g H NHCOOH, 2 &/ v

6 4/ 80

Southern armyworm Collards Trace 0 70

“Acetone semicarbazone Cross~striped cabbageworm Collards Moderate 100 100
(033)2033300332 Greenhouse leaf tier do, Trace 90 100 1/

Hawaiien beet webworm Amaranthus Moderate 100 -

Beet Trace 5T -

_—_]:/ Kill in 4 days. 2/ 4 1v, per 100 gal, 3/ 2 1b, per 100 gal, L4/ 1 1v, per 100 gal.



Table 1.—(Continued)

Host Feeding in Ki11 aftgr.f

Compound Insect plant 6 days 2 days 6 days

Percent Percent

Acetone semicarbazone (Cont) Imported cabbageworm Collards Normal I L2 1/
(CHB)ZCNNHCONEZ Melonworm Pumpkin Moderate 92 96
Normal 02/ e
do. 33 -

Southern armyworm Collarde do. 1 11
Southern beet webworm Beet Trece 96 e

S-Acetyl-l-thiolbenzoxazole Hawaiisn beet webworm Beet Normal 16 33 1/
QCEBYNPSCOCHS Melonworm Squash do. 17 -
Southern armyworm Collards do, 0 0

Southern beet webworm Beet do. 5 20 1/
p-Aminoazobenzene Cross-striped cabbagewom Coilardc Trace 61 100
~  CgHgNNCGHYNH, Hawailan beet webworm Swise chard do, 43 93
Melonworm Pumpkin do. 73 100
Southern srmyworm Collards Moderate 2 15
Southern beet webworm Best Trece 25 100
p-Aminoazobenzene Cross-striped cabbegeworm Collards do, 64 100
hydrochloride Hawaiian beet webworm Swiss chard do, 19 100
C6HSN206HuNH20H01 Southern armyworm Collards Normal o 0
Southern beet webworm Swiss chard Trace 23 100
2~Amino-S=szotoluene Cross=etriped cabbagewom Collards Moderate 12 100

CH} C6Huhm06ﬂ3 ( Nﬂz ) C’H3

Footnotes on page 8.




Table 1,--( Continued)

Compound

Ingect

Host Feeding in K111 after -

Footnotes on page 8.

plant 6 days 2 days 6 days

Percent Percent

3-Aminodibenzofuran Cross-striped cabbageworm Collards Moderate 23 86 1/

26%0?633“2 Greenhouse leaf tier do, do, 0 LY
Hawaiian beet webworm Amaranthus do, 40 —

Melonworm Squash Trace 45 93 1/
Pumpkin Moderate 23 2/ 93
Southern armyworm Collerds Normal 0 -

Southern beet webworm Amarenthus Moderate 60 701/

Y-Aninobiphenyl Cross~striped cabbageworm Collards Normal 17 54 1/
CSHSCGH)-&NHE Greenhouse leaf tier do, Moderate 0 0
Melonworm Pumpkin Trace 25 -
Southern armyworm Collards Normal 0 -

Southern beet webworm Swiss chard Trace 22 87 1/

p-Aminophenylammonium Cross—astriped cabdbageworm Collards Normal 22 ug 1/

~ 2-benzothiazolyl Melonworm Squash do. 0 221/
sulfids Southern armyworm Collards Moderate 0 0

3CGH,NpSNE3 CaHUNE,

Antimonyl pyrogallol Greenhouse leaf tier Collards Trace 0 27
HOgH70( SHOH)Q Southern armyworm do. do, 17 100
Auramine Cross—striped cebbageworm Collards Normal 30 g0

((CH;) NCgH),) ,C:HE Melonworm Pumpkin do, 6 16 1/
Southern beet webworm Swiss chard do, 0 0



Tabls 1,--(Continued)

Host Feeding in K11l after-
Compound Insect plant 6 days 6 days
Percent
Azobenzene Hawailan beet webworm Beet Normal 50 1/
0635NN0635 Melonworm Squash do, - ,
Southern armyworm Collards do, 0
Southern beet webworm Beet do, 90 1/
Azoxybenzene Greenhouse leaf tier Collards do, 0
CoHsYONCeHES Hawalian beet webworm Swiss chard  do, 281/
Melonworm Pumpkin Moderate 46 1
Southern armyworm Collards do, 20
Southern beet webworm Swiss chard Normal 20 1/
Barium antimonyl Greenhouse leaf tier Collards Trace 100
tartrate Southern ermyworm do, do, 100
Ba( ( 5v0) CyH)06) ) 5
Benzalaniline Cross-striped cabbageworm  Collards Normal 29 1/
CgHgCENCGHS Melonworm Pumpkin do, 16 1/
Benzalszine Cross—striped cabbegeworm  Collards do. 55 1/
CGHSCENNCHCGHS Southern armyworm do, do, L
Benzeneazo-m-cresol Melonworm Pumpkin Moderate 12
06H5NNCGH3( CHS)OH Southern armyworm Collards Normal -
Southern beet wetworm Swiss chard Moderate o |
Benzeneso- o -z cresol Melonworm Pumplein do, 100
C,H-NNC H, ( CH, )OH do. 88

Footnotes on page 8,
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Table 1,~--(Continued)

c d ¥ t Host Feeding in K11l after-

QMPOI nees plant 6 days 2 days 6 days

Percent Percent
p-Chlorobenzenesulfonemide Hawalian beet webworm Swiss chard Trace 93 100
~ C1CgHySO,NH, Southern armyworm Collards do, i 20
Southern beet webworm Swiss chard do. u5 100
Cupferron Cross—~striped cabbageworm Collards Normeal L 80
CGHSN(NO)ONHu Greenhouse leaf tier do, Moderate 0 0

: Hawaiian best webworm Swiss chard do, 0 33 1/
Melonworm Squash Normal a 7
Southern best webworm Swigs chard Moderate 1 66
Cyclopentanone Melonworm Squash Trace 96 -
semicarbazone Southern beet webworm Swiss chard Normal 0 -

CsﬂgNNHCONHa
Diamylhydroquinone Cross~striped cabbageworm Cabbage Trace 69 100
(CgHy4 ) 5CgH,( OH) Hawalian beet webworm Beet Moderate 31 62
52117/2Y6%2 2

Melonworm Squash Normal 34 48 1/
Diazoaminobenzene Hawaiian beet webworm Swiss cherd Trace 93 100
6635N23305HS Melonworm Punpkin do, 100 100
Southern armyworm Collards Moderate 0 0
Southern beet webworm Swiss chard Trace 90 97

4,6-Dibromo~o~cresol Cross—striped cabbageworm Collards Normal 10 331/
Brzc6HZ(CH3)OH Greenhouge leaf tier do, do, 0 -
Hawalian beet webworm Swiss chard do, 0 -
. Melonworm Squash do, 10 -
Southern ermyworm Collards do, 0 -

Footnotes on page 8.

_ET._



Table 1.--( Continued)

o a T R Hoat Feeding in Kill after-

pepoun nes plant 6days 2 days b days
Percent Percent

2,6-Dibromo-ltwnitrophenol Melonworm Pumpkin Trace 100 100
Br,CgH,(NO,)OH Southern armyworm Collards Moderate 0 1T X
3,4-Dichloroacetophenone Cross—~striped cabbageworm Collards Normal 10 33 1/

C15CgH3COCH Southern beet webworm Swise chard do, 18 18

2,6-Dichlero-4=nitrophenol Greenhouse leaf tier Collards Moderate 0 0

CIZCGHQ(NOZ)OK Hawalian beest webworm Amaranthus do, 59 ——

Melonworm Squash do, 97 -

Southern ermyworm Collards do, 0 76

Southern beet webworm Amarasnthus do, 76 —

4,6-Dinitro-o-cresol Cross-striped cebbageworm Collards Trace 100 &/ 100

(NOz) 2CgHp( CH3 ) OH 100 &/ 100

Hawaijen best webworm Beet Normal 38/ -

Melonworm Squash Trace 75 -

Normal 35/ -

Southern armyworm Collards do, 05/ 0

Southern beet webworm Beot do, 10 5/ -

4,6-Dinitro-o~cresyl Hawaiian beet webworm Beet do. 97 —-—

acetate Melonworm Squash do, 48 -
(Noa)zcsne( 033)000053 Southern beet webworm Beet Moderate L5 811/

5/ 1/4 1b, per 100 gal,

Other footnotes on page 8,

...47-[_



Tadble 1,—(Continued)

Host Feeding in K11l after-
Compound Insect plant 6 days 2 days b6 days
Percent Percent
2,4Dinitrophenol Hawaiian beet webworm Beet Moderate 50 -—
(NO,)5C GH3°H Melonworm Squash Trace 93 =
Southern beet webworm Beet Moderate 22 —_—
2,%Dinitrophenyl acetate Hawaiian beet webworm Swiss chard Trace 100 100
cn30020633(noa) > Melonworm Pumpkin  None 100 100
Southern armyworm Collards Normal 0 0
Southern beet webworm Swiss chad  do, 12 20 1/
1,4-Dinitrosopiperazine Cross—striped cabbageworm Collarde Trace 53 100
ONN( CE,CH, ) HNNO Greenhouse leaf tier do, do, & 93
Melonworm Pumpkin Moderate 58
Southern beet webworm Swies chard Trace 21 100
Moderate 10 100
Dinitrosoresorcinol Melonworm Pumpkin do, 71 100
(N0) ,CgH,( OH) 5 Southern armyworm Collards do. 0 0
2,4Dinitrotoluene Crossestriped cabbageworm Collarde Normal 7 30
°H3°633( NOo), Melonworm Pumpkin  Moderate 6 321/
Southern beet webworm Swiss chard Normal 5 51/
Biphenyl (or diphenyl) Hawaiian beet webworm Beet do 0 23 1/
C6H5c6H5 Southern armyworm Collards do, 0 0
Southern beet webworm Beet do. 3 75

Footnotes on page 8.
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Table 1,--(Continued)

5 . : A Host Feeding in K111 after -
ompoun nsec plant 6 days 2 days b days
Percent FPercent
1,4-Diphenylsemicarbazide Bean leaf roller Bean Trace — 100 1/
CGH.,)-NHNHCONHCGHS Greenhouse lsaf tier Collards do, 13 100 -
Hawaiian beet webworm Swiss chard do, 43 100
Imported cabbageworm Collards Normel 0 0
Melonworm Pumpkin Modsrate 22 100
Southern armyworm Collards Trace 9k 100
Southern bLeet webworm Swiss chard Moderate 10 100
2-Fluorenol Southern beet webworm Amaranthus Normal 16 33 1/
0135903
gnrluoroaootanilido Southern armyworm Collards do, 0 55
CH3CONECgH) F Southern beet webworm Swiss chard Moderate 0 81/
4.Fluorobiphenyl Cross~striped cabbageworm Collards Normal 24 321/
ColgCeHy ¥ Hawaiian beet webworm Beet Moderate 0 28 1/
Melonworm Squash Normal 33 3.1/
Southern armyworm Collards da, 0
Southern beet webworm Beet do, 0 36 1/
2-Fluorylamine Cross—striped cabbageworm Collards Moderate 83 100 /
CgHy CH, CpH, NH, Hawaiian beet webworm Beet do, 151
323573 Melonworm Pumpkin Trace 32 100
Moderate 14 2/ 100
Southern armyworm Collards Trace 0 9k
Southern beet webworm Amarenthus Moderate 40 96

Footnotes on page 8.
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Table 1,—~(Continued)

c 1 Hogt Feeding in Kill efter -
ompound nsect plant 6 days 2 days b days
Percent Percent
2-Furaldehyde semicarbazone Maelonworm Pumpkin Trace 86 100
( CyE50) CENNHCONE,
2.Furanacrylamide Melonworm Pumpkin Moderate 86 g6 1/
alpha~Furfuraldoxime Cross~-striped cabbagewarm Collards Normal 3 37 1/
(CkH30)CH(NOH) Hawaiian beet webworm Swiss chard do, 3 -
Melonworm Squash d0, 0 -
2-Heptanone semicarbazone Hawailan beet webworm Swiss chard Moderate 0 82
CHB( CE, ), C( cn_,')mcoma
Hexachlorophenol Cross~striped cabbegeworm Cablage Trace 88 98 1/
060160 Greenhouse leaf tier Collards Moderate 0 0
Hawaiien beet webworm Beet do, 62 79 1/
Melonworm Squash None 100 -
Pumpkin Trace 100 2/ —
100 -
Moderate 39 L/ T 1/
Southern armyworm Collarde Trace 97 100 1/
Southern beet webworm Beet do, 96
Hydrazobenzene Hawaiian beet webworm Beet Normal 6 23 1/
CH5NENECH Melonworm Squash do. 15 W11/
Southern beet webworm Beet Moderate 58 97

Footnotes on page 8.




Table 1,--(Continued)

Host Feeding in K111 after-
Compound Ingect plant 6 days 2 days 6 deys
Percent Percent
2-Iodonaphthalene Cross-striped cabbageworm Collards Normal L 27 1/
C10H7I Melonworm Squash do, 30 51 1/
Southern armyworm Collards do, 0
Southern beet webworm Beet do. 12 16 1/
Iodoxybenzene Cross—etriped cabbageworm Collards do, 3 16 1/
0655102 Greenhouse leaf tier do, do. 0 0
Hawalian beet webworm Beet do, 8 8 1/
Melonworm Squash do, 8 321/
Southern armyworm Collards do, 4 u
Southern beet webworm Beet do, 10 48 1/
N.Methyl-p-acetotoluide Cross-striped cabbageworm Collards do. 20 55 1/
03300N CHB)CGENCH} Melonworm Squash do, 26 -—
2-Pentanone semicarbazome Southern beet webworm Swies chard do. 18 321/
CHC( NNHCONH, ) CHy
p-Nitroacetenilide Melonworm Pumpkin Moderate 36 100 1/
~  CH;CONHC(HNO, Southern beet webworm Swiss chard do, 26 67
p-Fitroaniline Hawalian beet webworm Beet Normal 0 16
NO,CgH) NH, Melonworm Squash Trace 10 100
Southern armyworm Collards Moderate 0 0
Southern beet webworm Swiss chard Normal 0 0
p-Nitrobenzyl bromide Greenhouse leaf tier Collards Normal a 31/
v (NOE)CGHuOHZBr Melonworm Squesh do. 2 e
Southern armyworm Collards do, 0 0
Southern beet webworm do. 5 36 1/

Footnotes on page 8.
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Table 1.~(Continued)

c 2 1 R Host Feeding in Kill after-
el e -2 plant 6 days 2 days b daye
Percent Percent
4. Nitrophenyl phenyl ether Cross-striped cabbageworm Collards Normel 20 33°1/
csnsocsnuuoz Southern beet webworm Swiss chard do, 0 0
1l-Nitronaphthalene Cross—striped cabbsgeworm Collards do, 5 30
C10H7NO, Greenhouse leaf tier do. do, 0 01/
Melonworm Pumpkin Trace 53 8 1/
Southern armyworm Collards Normal 0 0
p=Nitrophenol Melonworm Pumpkin Moderate 76 -
=  NOoCgHOH
4. Nitrophthalimide Cross-striped cabbageworm Collards do, 27 90
N020633(C0)ZHH Melonworm Squash Normal 2 -—
9-Nitrosocarbazole Melonworm Squash Trace 38 -
EgﬂuN(NO)fsﬂu Southern armyworm Collards Normal 0 0
N.Nitrosodiphenylamine Cross-striped cabbageworm Collards do. 8 42 1/
(0635)2NN° Hawaiian beet webworm Beet do, 6 62
Melonworm Squash do, 3 40
Southern armyworm Collards Moderate 0 0
Southern beet webworm Beat do, 17 75
NNitroso-N-phenylbenzyl- Crosge-striped cabbageworm Collards Moderate 33 90
amine Melonworm Pumpicin Trace 10 100
CgHgHN(N0) CE,C gl

Footnotes on page 8.
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Table 1,~-(Continued)

c a 1 . Host Feeding in K11l after -
gepaT i plant 6 days 2 days 6 days
Percent Percent
Pentabromophenol Cross~striped cabbageworm Cabbage Trace 100 —
Br5CGOH Melonworm Pumpkin do. 100 —
do, M2/ 9
Moderate 383/ 90
Southern armyworm Collards do, 0 60
Southern beet webworm Swiss chard Trace 17 93
Pentachlorophenol Creenhouse leaf tier Collards Moderate 0 0
0150505 Hawaiian beet webworm Beet do, 60 g2
Melonworm Squash Normal 29 -
Southern armyworm Collards Trace 78 93
Southern beet webworm Beet Moderate 51 96
Penteerythrityl bromide Hawaiian beet webworm Amaranthus Normal 6 60
C( CHyBr)), Melonworm Pumpkin Moderate 55 100
Southern armyworm Collards Normal 0 0
Southern beet webwerm Amerenthus do. 56 83
Phenazine Hawaiian beet webworm Swies chard Moderate 17 100
CGHNNCSHHN Southern armyworm Collarde do. 0 0
- Southern beet webworm Swiss chard Trace 81 100
Phenazine oxide Hawalian beet webworm Swiss chard Trace 13 gg
C¢H), NONC-H Southern beet webworm do Moderate 1
dil' 6HYy n beet w . B
Phenothiazine + 10% 1,3~ Cross~striped cabbageworm Collards Normal 33 83
diphenylguanidine Southern armyworm do, do, 0 0

%Hum%mﬁ + NH:0( NECGHs)g

Footnotes on page 8.



Table 1,-—(Continued)

e T Host Feeding in Eill after -
ompound nsect plant 6 daye 2 days 6 days
Percent Percent

Phenothiazine + 10% 1,3 Cross—striped cabbageworm Collards Normal 19 54
di-o«tolylguanidine Southern armyworm do, do, 0 0
CEHYNHCGHY S + HH:C(NHCGHYCHs ),

Phenothisgine + 10% 1,1,3= Cross-striped cabbageworm Collards Moderate 30 78
triphenylguanidine Southern armyworm do, Normal 0 0
CgHy, NH
CEEUNHCERYS + NH: O( NECGHg)N( CgHg),

Phenoxathiin Hawaiian beet webworm Beet Moderate 38 7
Cc.H,0CH,S Southern armyworm Collards do, 0 0
‘——l'——“ & Southern beet webworm Beet do, TH 100

Phenoxazine Hawalian beet webworm Beet Normal 0 1k 1/
{oByNECEHLQ Melonworam Squash Moderate 6 —

Southern armyworm Collards Normal 0 0
Southern beet webworm Beet do, 10 85

p-FPhenylene«~bis( azmonium- Melonworm Squash Moderate 0 0

~ 2«benzothiazolyl sulfide) Southern armyworm Collards do, ) 50
(§C6E, NPSIEy) ,CeB

p-Fhenylenediamine Greenhouse leaf tier Collards do, | T 1/

o NH,CgH,FH, Hawalian beet wedworm Beet do, 3 86

Melonworm Squash do, 21 g4 1/
Southern beet webworm Amaranthus Trace 21 911/

Footnotes on page 8.




Table 1,~(Continued)

Host Feeding in Kill after -
Compound Ingect plant 6 days Bideya” " £ iha
Percent Percent
Phenyl ester of p-chloro- Melonworm Pumpkin Normal 3 16 1/
benzenesulfonic acid Southern beet webworm Swiss chard Moderate 3 90
06350502°6Hh01 22 50
beta-Lhenylhydrazide of Greenhouse leaf tier Collards do, 0 0
vhenylazoformic acid Melonworm Pumpkin do, 32 43 1/
C6H5NNCONHNH06H5
l-Phenylsemicardbazide Greenhouse leaf tier Collards do, 0 0
06H5NHNHCONH2 Hawaiisn beet webworm Swiss chard Normal 9 60
Melonworm Squash do, 0 —-—
Southern beet webworm Swiss chard Moderate 43 90
Phthalonitrile Hawailan beet webworm Swiss chard Trace 71 100
CSHH(CN)Z Imported cabbageworm Collards do, 30 93
Melonworm Pumpkin do, 59 100
Southern armyworm Collards do, 0 13
Southern beet webworm Swiss chard do, 93 100
Saponin from Madhuca Cross-striped cabbageworm Collards Moderate 23 98
latifolia or Mowrah meal Southern armyworm do, Normal 0 -
N-Sodium—N-chloro—g— Cross;otripod cabbageworm Collards Normal 3 17 1/
toluenesul fonamide Melonworm Pumpkin Moderate 0 32 1/
CH3C6HQSOZN01Na
Tetrabromo~o-cresol Melonworm Pumpkin Trace 92 100
BrhCG(OHTCH3 Southern armyworm Collards Moderate 0 0
Southern beet webworm Swiss chard do, 2l 19

Footnotes on page 8.



Table 1o~ Cont inued)

¢ a Yaseiet Host Feeding in___ Kill after -
L gy plant 6 days 2 days 6 days
; Percent Percent
Thiocoumarin Cross~striped cabbageworm Collards Moderate 46 99 1/
GHy, CHCHC( 8)0 Greenhouse leaf tier do, Trace 0 11/
Hawaiisn bBeet webworm Beet Moderate 16 68 1/
Melonworm Squash do, 22 56 1/
Southern armyworm Collards do, o} 0
Southern beet webworm Beet Trace 83 96 1/
p-Thicoyanoiodobenzens Greenhouse leaf tier Collards Moderate 0 0
ICH, SCN Melonworm Squash Normal 16 —
Southern armyworm Collards do. 0 0
Southern beet webworm Anaranthus do, 41 47 1/
Methyl thio=2«naphthyl ether Welonworm Pumpkin do, 4 53 1/
RioHy 8y
E~2-Toly1-3-tolueno- Cross—striped cabbageworm Collards Moderate 10 97
sulfonamide
CH,CgH, SO, NECGH), CHy
2,4,6wTril0dophenol Melonworm Pumpkin do, 35 100
15CgH,0H Southern armywerm Collards Normal 0 0
2,4,6=Trinitro«m=cresol Cross~striped cabbageworm Cabdage Moderate 86 100
(102)3063(083)03 Greenhouse leaf tier Collards do, 0 0
Hawalian beet webworm Beet Normal 6 u3 1/
Melonworm Squash do. 8 —
Southern armyworm Collards de, 0 0
Southern beset webworm Beet de, 33 90 1/

Footnotes on page 8.
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Table 1,--(Continued)

c % 1 Host Feeding in  Ki11 after-
RERpEED nsect plant 6 days 2 days 2 days
Percent Percent
Bis(2,4,6-trinitrophenyl)= Cross—striped cabbageworm Collards Trace 100 —
amine Southern armyworm do. Moderate 0 13
( (N02)336H2)2NH
Triekﬁraminophenyl)carbinol Greenhouse leaf tier Collards do, 0 87
( ecsnu)zcoa Melonwom Pumpkin Trace 14 100
Southern ermyworm Collards do, 27 100
Xanthydrol Hawalian beet webworm Beot do, 13 93 1/
CgHy, CH( OH) C¢Hy, 0 Melonworm Squash Moderate 16 69
| B2 bl |
Southern armyworm Collards Trace 6 33
Southern beet webworm Swiss chard do, 58 100
do. 2/ 20 50 1/
N-(2,6-Xylyl) formemide Melonworm Pumpkin Modersate 23 60'l/
HCONH06H3(CH3)2 Southern beet webworm Swiss chard do, 18 75

Footnotes on page 8.



Table 2.--Compounds found relatively ineffective as stomach insecticides

Compound

Insect

Aminodiphenylamine hydrochloride
06H5NHC6HANHZHC1

alpha-Anisaldoxime
CH3006HACHNOH

4-Benzoylmorpholine
06HSCOJCAH80

o-Bromoacetanilide
CHBCONH06H4Br

p-Bromohydrazobenzene
BrC6H4NHNHC6H5

2-Butanone semicarbazone
CZHSC(NNHCOI\HZ)CHB

N—Q;Butyl-p—toluenesulfonamide
CH306H4802NHC4H9

3-Chloroacenaphthene
ClOHS(CH2)201

alpha,beta-Dibromoethylbenzene

C6H50HBrCHZBr

alpha,beta-Dibromc-beta-
nitroethylbenzene
C6HSCHBrCH(Br)NO2

Di-"Cellosolve" xzanthogen
C10t18%,5,

Diethylxanthogen
Cef10°2°,

Greenhouse leaf tiler
do.

Southern armyworm

Greenhouse leaf tier

Cross-striped cabbageworm
Melonworm
Southern armyworm

Melonworm
Southern beet webworm

Cross-striped cabbageworm
Southern armyworm

do.

do.

Cross-striped cabbageworm
Greenhouse leaf tier
Hawailan beet webworm
Melonworm

Southern armyworm
Southern beet webworm

Imported cabbageworm
Melonworm
Southern armyworm

Imported cabbageworm
Melonworm
Southern armyworm




Table 2.—(Continued)

-26-

Compound

Insect

3,5-Diiodosalicylic acid
IZC6H2(OH)COOH

Diisoamylxanthogen
C, 2H26025,
Dimethylxanthogen

C4§69284

2,/~Dinitroanisole
CH3006§3(N02)2

m-Dinitrobenzene
CGHA(Noz)Z

Diphenyl ester of carbonic acid
(C6H50)ZCO

Dixanthogen of monomethyl ether of

ethylene glycol
08H140484
Ethyl ester of cyanoacetic acid

CNCH2COOCZH5

N-(2-Fluoryl)pelmitamide
e Do gk -
Heptadecyl xylyl ketone
CZGHAAQ
1-Hydroxy-2-acetonaphthone
C10H6(OH)C°CH3

2,2-Bis(

xymethyl)-1-butanol
(CHZOH

CC_H

3 25

grodoacetanilide
CHBCONHC6HAI

p-Iodoaniline

Southern armyworm
Southern beet webworm

Southern armyworm

do.
Southern beet webworm

Hawaiian beet webworm
Helonworm

Southern armyworm
Southern beet webworm
Cross—-striped cabbageworm
Melonworm

Southern armyworm

dOo

do.
Greenhouse leaf tier
Southern armyworm
Greenhouse leaf tier
Southern armyworm

do.

Melonworm

do.
Southern armyworm



— -

Table 2.--(Continued)

Compound

Insect

N-Methyl-m-acetotoluide
CH3CON2'CH3) Cell Ol

Methyl 3-methoxy-2-naphthoate
CloHé(OCHB)COOCH3

Methyl-2-naphthyl ether

ClOH7OCH3

1-Naphthol

10708

1-Naphthonitrile

Cq otigCN

grﬂitroaniline
N020634NH2

p-Nitrobenzyl chloride

(N02) Cc 6H 403201

o-Nitrorhenyliodochloride
(Noz)CéﬁLICIZ

2-Nitroresorcinol
(N02)06§3(OH)2

1-Phenylbenzoxazole
C_H NC(C_H_)O
L6 4 (65)1

Piperazine (Hydrate)
HN(CHZ)ZNH(CH2)2.6H2O

p-Propionotoluide

02H5CONHC6HACH3

Quinaldine
C_H CHCHC(C

Cross-striped cabbageworm

Southern armyworm

Cross-striped cabbageworm

Hawaiian beet webworm
Melonworm
Southern beet webworm

Southern armyworm

Greenhouse leaf tier
Hawaiian beet webworm
Melonworm

Southern armyworm
Southern beet webworm

Hawaiian beet webworm
Melonworm

Southern armyworm
Southern beet webworm

Greenhouse leaf tier

doe.
Southern armyworm
Southern beet webworm

Hawaiian beet webworm
Southern armyworm

do.

Greenhouse leaf tier
Southern armyworm

doe.



Table 2.--(Continued)
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Compound Insect
Rhodanine Greenhouse leaf tier
§C(b)NHCOCH2 Melonworm
Southern armyworm
Selicyizldehyde semicarbazone Southern beet webworm
H066§4CHNHNHCONH2

Sulf-glycerides of corm oil

Sulfoleic acid

Sulfurized coconut oil

5,6, 7,8-Tetrahydro-1-naphthol
CeHg(CH) 5C0H

Thiopropionamide

02H5CSNH2

p-Tolylmethenyl-p,p'-bis-
= (N,N-dimethylZnTiine)
CHBC6H40H(C6§4N(CH3)2)2

1,3,5-Tribromcbenzene

Triphenylcarbinol
C H COH
(Cets)5

Xanthene

EQHLCHZCGﬁA?

Xanthone
CeH,COC.H,0
764, C0C6H S

Zinc n-amylxanthate

zn(CH,,008,),,

Zinc isoamylxanthate
Zn(C4H,,0C8,),

Imported cabbageworm
Melonworm

Southern armyworm
Imported cabbageworm

Melonworm
Southern armyworm

Melonworm

Southern armyworm
Melonworm
Southern armyworm

do.

do.

do.




Table 3.--Results of tests of synthetic organic compounds found to have appreciable fumigating action

Compound Insect Stage 1/ Fumatorium Dopsage Exposure Mortality
Grems Days Percernt
Standard insecticide: SiF e ~Are o e
p-Dichlorobenzene Cowpea weevil Adult 1/2-Pint jJar 0,25 1 100
~ CgHyClp Rice weevil ‘ do. - do, 25 1 100
125 1 100
.0156 1 100
.0078 1 78
, 0039 & 15
Azobenzene Colorado potato beetle Fourth Petri dish 25 1 85
06H5NNC6H5 Cross=striped cabbageworm do, do, 025 2 6
Meloaworm do, do, 25 2 0 "
Southern armyworm Sixth do, 25 2 0 R
i
Azoxybenzene Cross~striped cebbageworm Fourth do, 25 2 3
CeHNOYCeHg Southern armyworm First do, 25 2 100
a > Southern beet webworm Fifth do. 25 2 Lo
>
'l;a Benzalaniline Cownea weevil Adult 1/2-Pint jar .50 1 40
- CGHSCHNC6H5 Cross—striped cabbsgeworm Fourth Petri dish 25 2 20
© 5 Hawaiien beet webworm Fifth do, .25 2 12
; v Melonworm Fourth do, .25 2 100
. & Rice weevil Adult 1/2-Pint jar .25 1 3L
=% Southern beet webworm Fourth Petri dish .25 2 93
e
g p~Bromobenzonitrile Cross~striped cabbasgeworm do, do, ) 2 100
o~ BrCgHyCN Melonworm do, do, 25 2 100
- Southern armyworm do, do, 025 2 33
Southarn beet webworm Fifth do, 25 2 100

1/ Number refers to instar,



Table 3.--(Continued)

-~

Compound Insect Stage 1/ Fumatorium Dosage Exposure Mortality
Grams Days Percent
2-Bromofluorene Crosswstriped cabbageworm Fourth Petri dish 0.25 2 100
C GHMCHZCGH},BI'
romoiodobenzene Colorado potato beetls Fourth do, 25 13 100
BrCgHy I Melonworm do, do, 25 2 100
Rice weevil Adult  1/2-Pint jar .25 1 12
Southern armyworm Sixth Petri diesh 25 2 710
2-Bromonaphthalene Cowpea weevil Adult  1/2-Pint Jar .25 1 47
quﬁ7Br Cross—striped cabbageworm Fourth Petri dish 25 2 100
Melonworm do, do, 25 2 100
Rice weevil Adult 1/2.Pint Jar .25 1 33
Southern armyworm Fourth Petri dish «25 2 17
Southern beet webworm Fifth do, .25 2 100
n~Butyl sulfone Colorado potato beetle Fourth do, 25 1 35
(OyEg) 580,
p-Chloreiodobenzene do. do, do, 25 0 | 100
e Clcsﬂul Melonworm do, do, 25 2 100
Rice weevil Adult 1/2-Pint jar .25 1 70
Southern armyworm Sixth Petri dish 25 2 100
2~Chloronaphthalene Melonworm Fourth do, 25 2 100
0108701
p~Chloronitrobenzene Southern armyworm Sixth do, 25 2 100

C104H, N0,

-OE'



Table 3.~-(Continued)

Compound Insect Stage 1/ Fumatorium Dosage Exposure Mortality
Grams Days Percent

p-Cyclohexylphenol Colorado potato beetle Fourth Petri dish 0.25 1 100
CgHy 1 CcHY O

Diazoaminobenzene do, do, do, .25 1 60

CGHSNZNBCGHS Melonworm Fifth do, 25 2 0

X Southern armyworm do, do, v2b 2 0

p-Dibromobenzene Colorado potato beetle Fourth do, «25 i 100

BrCGHhBr Cowpea weevil Adult 1/2-Pint jJar .25 1 11

Rice weevil do. do, 25 1l 100

Southern armyworm Sixth Petri dish 25 2 100

4,6-Dibromo-o-cresol  Colorado potato beetls Fourth do, «25 1 100

BrZCSHZ(CH})OB Cross-striped cabbageworm do, do. «25 2 16

Greenhouse lesaf tier Fifth do, 25 2 0

Southern ermyworm Fourth do, 25 2 37

alpha,beta~Dibromo- Cowpea weevil Adult 1/2-Pint jar .50 1 23

ethylbenzene Cross-striped, cabbageworm Fourth Petri dish 25 2 g5

Hawaiian best webworm Fifth do, -1 2 32

CgHgCHBrCH Br Rice weevil Adult  1/2-Pint jar .25 1 14

Southern armyworm First Petri dish 25 e 100

Southern beet webworm Fifth do. .25 2 28

2, 6-Dibromoedi- Dismondback moth Fourth do, 25 2 80

nitrophenol Greenhouse leaf tier Fifth do. 25 2 0

Br,CgH,(NO,) OH




Table 3,--(Continued)

Compound Ingect Stage 1/ Fumatorium Dosage Exposurs Mortality

Grams Days Percent
2,5-Dichloroaniline Colorado potato beetle Fourth Petri dish 0.25 1 100
012068351112 Cowpea weevil Adult 1/2-Pint jar .25 1 0
Cross-striped cabbageworm Fourth Petri dish 25 2 100
Diemondback moth do, do, 25 2 100
Greenhouse leaf tier Fifth do, .25 2 97
Melonworm Fourth do, 025 2 100

Rice weevil Adult 1/2-Pint jar .25 1 92
«0156 1 2
0312 1l 46
«125 : L 80
0625 1 4
Southern armyworm Sixth Petri jar 25 2 100
4,4'.Difluorobiphenyl Cowpea weevil Adult 1/2-Pint jar .25 1 0
FCgH, CcHy ¥ Cross~striped cabbageworm Fourth Petri dish 25 2 100
Rice weevil Adult 1/2.Pint jar .25 1 30
Southern armyworm Fourth Petri dish .25 2 17
Biphenyl (or diphenyl) Cowpea weevil Adult 1/2-Pint jar 50 1 SZ

06350635 Hawallan beet webworm Fifth Petri dish 25 2 1

Rice weevil Adult  1/2-Pint jar .25 1 1
Southern armyworm Sixth Petri dish 25 2 30
S8outhern beet webworm Fourth do, 25 2 97
9-Fluorenone Cowpea weevil Adult 1/2-Pint jar 50 1 28
063,‘0006!1.* Cross-striped cabbageworm Fourth Petri dish 25 2 L6
o= Melonworm do, do, «2h 2 80
Rice weevil Adult 1/2-Pint jar .25 1 20
Southern beet webworm Fifth Petri dish 25 2 92



Table 3.—(Continued)

Compound Insect ‘ Stage 1/ Fumatorium Dossge THxposure Mortality
i ]
Srams Daye Percent
beta-Furfuraldoxime Cross-striped cabbageworm Fourth Petri dish 0,25 2 60
(,,H50) CH( NOH)
Hexachloroethane Southern armyworm Sixth do, «25 2 100
c.C1
28
Hexachlorophenol Diamondback moth Fourth do, +25 2 100
660160 Greenhouse leaf tier Fifth do, 25 2 0
Southern armyworm Sixth do, 25 e 0
Hydrasobenzene Colorado potato beetle Fourth do, 25 1 g5
cGHSWCSKS Southern arayworm Sixth do, «25 2 0
Indole Colorado potato beetle Fourth do, .25 1 100
CGH,"CHCHNH Cowpes weevil Adult 1/2-Fint Jar .25 : | 81
=4 Cross-striped cabbageworm Fourth Petri dish 25 2 100
Rice weevil Adult 1/2-Pint jar .25 1 4 100
Southern armyworm Yourth Petri diesh 25 2 100
o-Iodoaniline Colorado potato beetle Fourth do, 25 i 100
IC6HuNH2 Cowpea weevil Adulé 1/2-Pint jar .25 1 0
Cross-striped cabbageworm Fourth FPetri dish 25 2 100
Melonworm do, do, 25 2 94
Rice weevil Adult 1/2-FPint jar .25 1 8
Southern armyworm Fourth Petri dish 25 2 100
2-lodonaphthalene Cowpea weevil Adult 1/2-Pint jar .50 1 52
010371 Melonworm Pourth Petri dish 25 2 60
Rice weevil Adult 1/2Pint jar .25 1 55

—€¢-



Table 3.--(Continued)

Compound Insect Stage 1/ Fumatorium Dosage Exposure Mortality
Grems Daye Percent
o-Iodonitrobenzene Cowpea weevil Adult 1/2-Pint jar 0,25 ) § 0
ICgH, N0, Cross-striped cabbageworm Fourth Petri dish .25 2 100
Dismondback moth do, do. 25 2 100
Grecnhouse leaf tier Fifth do. «25 2 0
o-lodosonitrobenzene Cowpea weevil Adult 1/2-Pint jar ,50 1 21
Csﬂu(NOZ)IO Hawaiien beet webworm Fifth  Petri dish .25 2 4o
Rice weevil Adult 1/2.Pint Jar .25 1 98
2-Methylanthraquinone Colorado potato beetle Tourth Petri dish 25 1 55
CgHy, COCGE( CHy ) €O
p-Nitrobenzyl chloride Rice weevil Adult 1/2~Pint Jar .25 1 98
(NO,)CgHy, CH,C1
o-Nitrobromobenzene Colorado potato beetle Fourth Petri dish 25 1 100
BrCgH)NO, Diamondback moth do, do, 25 2 100
Greenhouge leaf tier Fifth do. 25 2 100
Southern armyworm Sixth do, 25 2 100
p-Nitrobromobenzene Cross-striped cabbageworm Fourth do, 25 2 £5
~  BrCgH,NO, Hawaiian beet webwoem Fifth do, 25 2 100
Melonworm do, do, «25 2 0
Southern beet webworm Fourth do, .25 2 100
m-Nitrochlorobenzene Cowpea weevil " Adult 1/2-Fint jar .25 1 6
C1CgH,NO, Melonworm Fifth  Petrl dish .25 2 100
Southern armyworm Sixth do, 25 2 100



Table 3.—{Continued)

Compound Insect Stage 1/ Fumatorium Dossge Exposure Mortality
Grams Days Percent

o-Nitrochlorobenzene Cross-striped cabbageworm Fourth Petri dish 0+.25 2 100

CICGE’&'°2 Rice weevil Adult lla-Plnt Jar 25 1 100

Southern armyworm Sixth Petri dish 25 2 100

p-Nitrochlorobenzene Colorado potato beetle Tourth do, 25 1 100

~ C1C¢H, NO, Cowpea weevil Adult 1/2Pint Jar .25 1 0

Cross~striped cabbasgeworm Fourth Petri dish 25 2 100

Southern armyworm Sixth do, 25 2 83

4_Nitrodiphenylamine Colorado potato beetle Fourth do, »25 1 95
CGBSHHCGE’&NOZ

p-Nitroiodobensene do. do, do, 25 1 100

ICGHhuoz Cowpea weevil Adult 1 /2—~Pint Jaxr 25 1 0

Cross-striped cabbegeworm JFourth FPetri dish 25 2 100

Hawaiian beet webworm Fifth do, 25 2 80

Rice weevil Adult 1/2-Pint jar .25 1 100

- 0039 1 34

,0156 1 46

. 0625 & T8

Southern beet webworm Tourth Petri dish 25 2 100

o=Nitroiodobensene Helonworm Fifth do, 25 2 100

ICsﬂnloa Southern armyworm Sixth do, 25 2 37

a-Nitrophenyliodo~ Cowpea weevil Adult 1/2-Pint jar .25 1 0

chloride Hawailan beet webworm Fifth Petri dish 25 2 100

(§0,)C¢H,1C1, Bice weevil Adult  1/2-Pint jar 25 1 60

-ge-



Table 3.--{Continued)

Compound Insect Stage 1/ Pumatorium Dosage IExporure Mortality
Grems Days Percent
o-Nitrophenyliodo- Cowpea weevil Adult 1/2-Pint jar 0,25 1 12
chloride Hawailan beet wsbworm Fifth . Petri dish 25 2 100
(NO,)CcH,ICL, Rice weevil Adult  1/2-Pint Jar .25 1 100
2-Nitroresorcinol Greenhouse leaf tler Fifth Petri dish .25 2 0
(¥O,)CcH,(0H), Southern armyworm Fourth do, .25 2 0
i Southern beet webworm do. do, 25 2 72
Pentaerythrityl Cross~atriped cabbsgeworm Third do, 2h 2 38
bromide Southern armywornm Fourih do, 25 2 0
C(CﬁeBr)u 4
p-Fhenylenediamine Diamond~back moth do, do, 25 2 27
B NH,, C¢ By, NH,, Greenhouse leaf tier Fifth do, .25 2 0
N-Phenyl-l-naphthyl- Colorado potato baetle Fourth do, «25 ! 90
anine Melonworm do, do, 25 2 0
m-Thiocresol Cowpea weevil Adult 1/2-Pint jar .25 1 100
CH306HHSH
p-Thiocyanobromo- Southern armyworm Fourth Petri dish 25 2 100

benzene
BrCGHQSCN

-9¢-



Table 3.--(Continued)

Compound Insect Stage &/ Fumatorium Dosage Exposure Mortality
Grams Days Percent

p-Thiocyanochloro- Cowpea weevil Adult 1/2<Pint jar 0,25 1 100
~ benzene Cross-atriped cabbageworm Fourth FPetri dish <25 2 100
ClCGHuSGN Diamondback moth do, do, »25 2 100
Greenhouse leaf tier Fifth do, +25 2 67
Rice weevil Adult 1/2Pint jar .25 i § 100
125 1 100
,0078 1 100
. 0009 1 92
Southern armyworm Fifth Petri dish 25 2 100
1,3,5-Tribromobenzene Melonworm Fourth do, 25 2 56
2,6-Xylenol Cowpea weevil Adult 1/2-Pint jar .25 1 100
g (CH3)206H30H Cross-striped cabbageworm Fourth Petri dish 25 2 100
Hawaiian beet webworm Fifth do, 025 2 100
Rice weevil Adult 1/2-Pint jar .25 1 95
0156 1 100
0078 2 X 80
.0039 1 26
. 0009 1 22
Southern beet webworm Fourth Petri dish 25 2 100




=38

Table , =-Compounds found relatively ineffective as fumigants

Compound Ingect Stage 1/
Acetone semicarbazone Diemondback moth FPourth
(CHB)ZCNNBCOlma Greenhouse leaf tier Fifth
3-Acetoxy-2-naphthoic acid Southern armyworm First
CHBGOOCIOHGOOOB
p-Aminoazobenzense Cross=striped cabbageworm Fourth
i ceasnucenulma Melonworm do,
Southern armyworm do,
p-Aninocazobensens hydrochloride Cross-striped cabbageworm do,
0635320631@32.!01 Southern armyworm do.
3-Aminodibenzofuran Greenhouse leaf tier Fifth
csn,‘ocsnfma Southern armyworm Sixth
4-Aminobiphenyl Greenhouse leaf tier Tifth
CSHSCGHhma Southern armyworsm Fourth
Amiaodiphenylamine Greenhouse leaf tier Fifth
hydrochloride
(csas) oNE,HCL
alpha~Anisaldoxime Crossestriped cabbageworm Fourth
cnjocsaumon Southern armyworm Tiret
Antimonyl pyrogallol Melonwora Fourth
HOCGE,0 SHOH)O
[ | . |
Argenic ethyl xenthate Southern armyworm First
As( cznsocsa) 3
Barium antimonyl tartrate Melonworm Fourth
Ba[(5b0)CyE)0¢ ],
Benzslazine Cross-striped cabbageworm Third
c GESCHNN (HICSH.5 Melonworm Fourth
Southern armyworm do,

1/ Number refers to instar.



Table 4 —-(Continued)
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Compound Ingect Stage 1/

Benzopinacol Southern armyworm First
( 06H5)20( 0H) C( OH)( 0685)2
romobenzenesul fonamide do, Sixth
BrCgH), SO,NH,,

p=Bromobenzenesulfonanilide Colorado potato beetle Fourth

= BrCBHuSOZNH%ES

p-Bromohydrazobenzene Southern armyworm do,
BrCGH)‘NHNHCGHS

N-( p-Bromophenylsulfonyl) Colorado potato beetle do,
morpholine
BrCgH,,50,N( CH5CH,) 50

o-Chloroacetanilide Meloanworm do,
GK300NBOGEu01

B-Chloroacetanuido Southern armyworm do,
CH, CONHCgH), C1

E—Ghlorobenzenemlfonamide do, do,
C1C¢E), SO NH,

Cupferron Greenhouse leaf tier Fifth
Gsﬂsﬂ( NO)ONHI‘

Cyclohexanone semicarbazone Hawaiian beet webworm do,

N-Cyclohexylpyromucamide Melonworm Fourth
( cua3o) CONHC(H,

alpha,beta~-Dibromo~beta~ Cross-striped cabbageworm do.
nitroethylbenzene Southern armyworm do,
csnscxmrcn( 131-)1302

3,4-Dichloroacetophenone Melonworm do,



Table , =< Continued)

= D=

Compound Insect Stege 1/
2,7=Dichlorofluorene Southern ermyworm First
©106M3CHa06H5CL
Dichloramine-T do, do,
CH4CgHy, S0,NC1,
2,6-Dichloro-t-nitrophenol Greenhouse leaf tier Fifth
C1,C¢H,(N0,)0H Southern armyworm Fourth
Southern beet webworm do,
4,6-Dinitro-o-cresol Colorado potato beetle do.
(n02)2c6nz(033)oa Diamondback moth do,
Greenhouse leaf tier Fifth
Melonworm Fourth
Southern armyworm Sixth
4, 6zbin§tro—o€cre§y1 acetate Hawaiian beet wedbworm Fifth
NO,) ,C CH,)0COC Melonworm Fourth
e 6H2 H3 H3 Southern beet webworm do,
Dinitro-o-cyclohexylphenol Southern armyworm Sixth
1,8.Dinitronaphthalene do, First
e gl
2,4-Dinitrophenol Dismondback moth Fourth
(N°2)206H3°H Greenhouse leaf tier Fifth
Southern armyworm Firet
2,4-Dinitrophenyl acetate do, Fourth
2,4 Dinitro~b~phenylphenol do, Sixth
csnscenz(noa)zon
1,4-Dinitroso 1perazino Colorado potato beetle Fourth
ONN(CHZCH2 Greenhouse leaf tier Fifth
2,4-Dinitrotoluene Colorado potato beetle Fourth

CHBCSHB(Hoa)Z



C, oFig( 0B) CoCEy

Table 4 --(Continued)
Compound Insect Stage 1/
1,4-Diphenylsemicarbazide Greenhouse leaf tier Fifth
OBEBNHNHCONHCGHS Imported cabbageworm do,
Melonworm Fourth
Southern armyworm do.
Southern beet webworm Fifth
Digulfurous acid, Colorado potato beetle Fourth
fentaerythritol, ester of
0s(0CH,),]5C
Dithiooxamide do, do,
NH,C( S)C(S)XE,
Fluorene Southern armyworm Sixth
R N
4.Fluorodbiphenyl do, Fourth
CGESCGHhr
2-Fluorylamine do, do,
$6By CHoGgH NE,
N-(2-Fluoryl)paelmitamide Greenhouse leaf tier Fifth
p-Tormotoluide Greenhouse leaf tier do,
Y HCONHCsﬁuCH Southern armyworm Fourth
2=Furaldehyde semicarbazone Melonworm do.
(%EBO)cmwm
2-Furanacrylamide do, do,
( CyE0) CONE,
2-Heptanone semicarbazone Hawaiian beet webworm Fifth
cnj( °Ha)h°( 053)NNH00E32
l-Hydroxy-2~acetonaphthone Greenhouse leaf tier do,
Southern armyworm Fourth



Table 4 —(Continued) =

Compound Ingect Stage 1/
3-Hydroxy=-2-naphthoic acid Cross-striped cabbageworm Fourth
°1036( OH) COOH Southern armyworm Firet
o-Iodoacetanilide Colorado potato beetle Fourth
CH.‘,’OOHHCGE“I
2=Iodofluorene So‘thorn armyworm FPirst
°63!+032°633 I
Y4 Methoxyacridone do, do,
?sﬂuGOCGH}( 0033 )JHH .
N-Methyle-m-acetotoluide Colorado potato beetle Fourth
CH; CONY CH5 ) CgHy, CHy
Methyl-2-~naphthyl ether do, do,
01°B7OCH3 Cross-striped cabbageworm do,
l-Naphthylisothiocyanate Colorado potato beetle do,
°1037H Cs
Hitrobenzyl bromide Greenhouse leaf tier Fifth
( 302) CgHy CH,Br Southern armyworm Fourth
p~Nitroiodosobenzene do, do,
5 o 302) CSHMIO
2—8 itroiodosobenzene acetate Melonworm do,
(¥0,,) CgHy, I(0COCH;)
l-Nitronaphthalene Cross-striped cabbageworm do.
°1037"°2 Southern armyworm Sixth
l=Nitro~2~naphthylamine Southern armyworm Fourth
0y (O, N,
N.Nitrosodibenzylamine Colorado potate beetle do,

csn,jcaan( NO) cnzcsns
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Table 4 —(Continued)

Compound Insect Stage 1/
N-Nitrosodiphenylamine Cross-striped cabbageworm Fourth
(CGHS)ZNNO Southern armyworm do,
N-Nitroso~-N-phenylbenzylamine Colorado potato beetle do.
CGHSN( NO) OHZCGES
beta~Nitrosostyrene Southern armyworm Sixth
OGHSCHCHNO
Pentabromophenol Cross-striped cabbageworm  Fourth
BrSOGOB Melonworm do,
Pentachlorophenol Dismondback moth do,
C1,C¢0H Greenhouse leaf tier Fifth
Hawaiian best webworm do.
Southern armyworm Sixth
Southern beet webworm Fourth
Phenagine Cross~striped cabbegeworm do,
CeRNCGRN
Phenoxathiin Southern armyworm Sixth
f6H,0C6H,S
Phenoxazine do, Fourth
(eELNECCH,0
Phthalonitrile Hawaiian beet webworm Fifth
CeHy(CN) o Melonworm Fourth
Southern beet webworm do,
p-Proplonotoluide Greenhouse leaf tier Fifth
32350033363h033 Southern armyworm Fourth
Propyl ester of p-hydroxy- Colorado potato beetle do,
benzoic acid
HOGGHhCOOC3E7
Bhodanine Greenhouse leaf tier Fifth
iO(S)NHCO?Ha Southern armyworm Fourth



Table 4 --(Continued)

Compound Insect Stage 1/
Tetrebromo=g~cresol Hawaiian beet webworm Firen
Brucs( OH an Southern armyworm Fourth
Southern beet webworm do.
2,2,6,6,~Tetramethyl-l- Colorado potato beetle do,
nitroso-Yepiperidone
( CH, ) 2g‘.cnzaocazc( cﬂz ) HHO
Thallous malonate Southern armyworm Sixth
CH,(C00T1) ,
Thiocacetanilide do, do.
Thiocoumarin Diamondback moth Fourth
C¢H, CHCHC( 8)0 Greenhouse leaf tier Fifth
Southern armyworm Sixth
p-Thiocyanoiodobengene Cross-etriped cabbageworm Fourth
~ ICgH,SCH Diemondback moth do.
Greenhouse leaf tier Fifth
Southern armyworm Fourth
alpha~Thiotoluamide do, Sixth
C s CH,CSNEL,
Nep-Tolyl=p-tcluenesulfonamide Calorado potato beetle Fourth
CH3CgH, S0,NHCGH, CEy
2,4,6-Triiodophenol do, do,
13063203 Cross~etriped cabbageworm do,
2,4,6-Trinitro-m-cresol Diamondback moth do,
NO,).C H(Cﬂj)(OH) Greenhouse leaf tier Fifta
2376
Bis(2,4,6~trinitrophenyl) anine Colorado potato beetle Fourth
[(302)30532] oNH Cross~striped cabbageworm do,
1,1,3-Triphe idine Colorado potato beetle do,

HNC( NHCgE )N 0635) >



Table 4 ——{(Continued)

by 2

Compound Insect Stege 1/
Tris( p-aminophenyl)carbinol Greenhouse leaf tier Fifth
(NH,CgHy, ) 3COR
Xanthone Southern armyworm Fourth
{eHy COCEHLD
Xanthydrol do, do.
GG ORoR) o
N-(2,6-Xylyl) formamide Melonworm do.




Table 5.-—Results of tests of certain compounds applied as contact sprays using saponin as an
emulsifying and wetting agent. Concentration & pounds per 100 gallons unless otherwise indicated

Compound Insect Stage 1/ Applied to - Mortality Exposure

Percent Daza
Standard insecticide

Derris, rotenone 4.5% Hawaiian beet webworm Fifth Insect only 40 2
Southern armyworm .Fourth do, 50 2

Nicotine sulfate 40% 2/ Cabbage aphid Mixed Infested plant 100 2

"~ Pea aphid Large do, 100 1l

Squash bug Second Insect only 46 1

Benzalaniline Cabbage aphid Mixed Infested plant 98 2
Hawaiian beet wedbworm Fifth Ingect only 0 1

Pea aphid Large Infested plant 80 |

Squash dbug Second Insect only 15 1

p-Bromoiodobenzene Hawalian beet webworm Fifth do, 0 1
s Pea aphid Large Infested plant 0 1
Southern armyworm Fifth Ingect only 6 1

Squash bug Second do, 20 1

2-Bromonaphthalene Cabbage aphid Mixed Infested plant 100 2
Hawalian beet webworm Fifth Insect only 0 1

Pea aphid Large Infested plant 87 1

Southern armyworm Fourth Insect only 0 2

Squash bug Second do, 25 1

1/ Number refers to instar or nymphal stage.

2/ 11400 by volume.

9%~



Table 5.--{Continued)

Compound Ingect Stage 1/ Applied to - Mortality ZExposure

Percent = Days
p-Chloroiodobenzene Hawalian beet webworm Fifth Insect only 30 1
Pea aphid Large Infested plant 91 1
3/ 16 1
Southern armyworm Fifth Insect only 3/ 6 1
S8quesh bug Second do, 30 1
2~Chloronaphthalene Hawaiian beet webworm Fifth Insect only 0 1
Pea aphid Large Infested plant 75 1
Squash bug Second Insect only 0 1
p-Didromobenszene Cabbage aphld Mixed Infested plant 100 2
i Hawaiian beet webworm Fifth Ingect only 6 1
Pea aphid Large Infested plant 24 1
Squash bug Second Ingect only 0 h B
4,6-Dibromo-o-cresol Cabbage aphid Mixed Infested plant 100 2
Hawailan beet webworm Fifth Insect only ) 1
Pea aphid Large Infested plant 85 1
3/ 35 1
Southern armyworm Fifth Ingect only 0 1
Squash bug Second do, 13 1l
alpha,beta- Cabbage aphid Mixed Infested plant 100 2
Dibromoethylbengens Hawailan beet webworm JFifth Insect only 0 1
Pea aphid Large Infested plant 50 1
Southern armyworm Fifth Insect only 0 : &
Squash bug Second do, 68 1

2/ Concentration of insecticlde, 4 pounds per 100 gallons.

- L"-



Table 5.-{Continued)

Compound Insect Stage 1/ Applied to - Mortality Exposure
Percent  Days
alpha,beta~Dibromo~beta- Hawailan beet webworm Fifth Insect only 3/ o 1
nitroethylbenzene Pea aphid Large Infested plant 93 1l
3/ 96 1
Squash bug Second  Insect only 26 1
2,6«Dibromo~d=nitrophenol Hawaiian beet webworm Fifth do, 0 1
Southern armmyworm do, do, 0 1
2,5=Dichloroaniline Cabbage aphid Mixed Infested plant 70 2
Spirea aphid Large do, 0 2
Hawaiian beet webworm Fourth Insect only 0 2
Pea aphid Large Infested plant 22 )
Southern armyworm Fourth Insect only 0 2
Squash bug Second do, 0 1l
4,6-Dinitro-o-cresol Spirea aphid Large Infested plant 100 1
Hawaiian beet webworm Fourth Insect only 0 2
Pea sphid Large Infested plant 100 |
Southern armyworm Fourth Ingect only 0 2
Southern beet webworm do, do, 20 2
Squash bug Second do, 13 p |
2,4-Dinitrophenyl acetate Hawaiian beet webworm Tifth Insect only 3/ o 1
Pea aphid Large Infested plant 9k 1
3/100 |
Squash bug Second Insect only 46 1
2-lodonaphthalene Hawaiian beet webworm Fifth Insect only 0 1
Southern armyworm do, do, 0 1

Footnotes on page 46 and 47.



Table 5.-(Continued)

Compound Insect Stage L/ Applied to - Mortality Exposure

Percent Days
o-Iodonitrobenzene Hawaiian beet webworm Fifth Insect only 3/ o 1
Pea aphid Large Infested plant 85 1
3/ %o B
Squash bug Second Insect only 13 1
o-Nitroaniline Hawaiian beet webworm Fifth do. 3/ 6 1
Pea aphid Large Infested plant 100 :
3/ 90 1
Squash bug Second  Ingect only 6 i
p-Nitrobenzyl bromide Hawailan beet webworm Fifth do, 0 1
Pea aphid Large Infested plant 30 1
Southern armyworm Fifth Insect only 0 1l
Squash bug Second do, 0 1l
o-Nitrobromobenzene Spirea aphid Large Infested plant 0 2
Hawaiian beet webworm Fourth Ingect only 10 2
Imported cabbage worm Fifth do, 30 2
Pea aphid Large Infested plant 12 1
Southern armyworm Fourth Insect only 10 2
Squash bug Second do, 16 1
p-Nitrobromobenzene Cabbage aphid Mixed Infested plant 5 2
B Hawaiisn beet webworm Fifth Insect only 6 1
Pea aphid Large Infested plant 86 1
Southern armyworm Fourth Insect only 6 2
Squash bug Second do. 5 1l

Footnotes on page 46 and 47.



Table 5.-—{Continued)

Compound Insect Stage 1/ Applied to - Mortality ZExposure
Pepcent  Days
o-Y¥itrochlorobenzene Spirea aphid Large Infested plant . 0 2
Hawaiian beet webwoim Fourth Insect only 10 2
Imported cabbage worm Fifth do, 30 2
Pea zphid Larze Infested plant 0 1
Scuthern armyworm Fourth Insect only 0 2
Squash bug Second do. 0 |
Phthalonitrile Spirea aphid Large infested plant 0 2
Hawaiian beet webworm Fourth Insect only 0 2
Pea aphid Large Infested plant 0 1
Southern armyworm Fourth Ingect only 0 2
Southern beet webworm do, do, 0 2
Squash dug Second do, 6 |
2,6-Xylencl Cabbage aphid Mixed Infested plant 100 2
Pea ephid Large do, 5 : |
Squash, bug Second Insect only 0 1

Footnotes on page 46 and 47.
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Table 6.—Results of phytotoxicity tests of various campounds applied as sprays to small field
plots. Concentration of compound 8 pounds per 100 gallons unless otherwise indicated

Time
after
Insecticide Accessory material Plant sprayed Injury spraying
Lb. per Days
100 gal.

Standard insecticide: Sodium monosulforate of 2-1/2 Bean Slight 5
Lead arsenate monobutyldiphenyl Collards None 5
Swiss chard Dead spots 2

Beet None 5

Pumpkin do. 5

2-Acetamidofluorene do, 2-1/2 Bean do. 7
Collards do. f

Beet do. . 7

Swiss chard do, /4

Pumpkin Slight 4

Acetone semicarbazone Dried blood albumin 1/,  Bean Moderate to 2

severe

Collards None 5

Squash do. 10

Beet do. 10

Potato do, 10

p-Aminoazobenzene Bentonite 8 Bean do. 10
hydrochloride Collards do. 10
Squash Leaves slightly 10

curled
Beet None 10

Potato do. 10

-'tg-



Table 6,—(Contimed)

Time
after
Insecticids Accessory mater ial Plant sprayed Injury spraying
Lb. per Days
190 gal.
3-Aminodibenzofuran Bentonite 8 Cabb age Nome 9
Beet Moderate dis- &
coloration
Bean Slight dis- 9
coloration
Squash Severe 4
Tomato do. 4
Potato Moderate 4
Azobenzene Dried blood albumin 3/4 Potato None 10
Bean do. 10
Sodium lauryl sulfate 1/2 Squa sh do. 10
Eggplant do. 10
Beet do. 10
Tomato do. 10
Collards do. 10
4-Bromobiphenyl ¥/  Sulfonated castor oil 8 Bean Severe 1
Collards do. p |
Diazoaminobenzene Dried blood albumin 3/1. Potato do. 5
: do. 3/4 Bean Slight 5
Sodium lauryl sulfate 1/2 Squash do. 10
Eggplant do. 10
Beet None 10
Collards Yellow spote 10
Pepper None 10

1/ Four pounds per 100 gallems.



Table 6.—(Continued)

Time
after
Insecticide Accessory material Plant sprayed Injury spraying
Lb. per Days
100 gal.

2,6-Dibrano-4~ Saponin 1l Bean Very severe b §
nitrophenol Collards do, p &
Squash Killed 1

Swiss chard do. 1l

2,6-Dichloro-4-

nitrophenol Bentonite 4 Bean do. 2
Collards do. 2

Beet do. 2

Swiss chard do. 2

Pumpkin do. 2

4,6~Dinitro-o-cresol Sadium lauryl sulfate 1/4 Bean Very severe A b
Collards do. 1

2, 4=Dinitrophenol do. 1/4  Bean Killed 2
Cacumber do. 2

Cabbage do. 2

Potato Leaves killed 1

2,4~Dinitrophenyl Sodium monosulfonate 8 Bean Killed 4
acetate of monobutyl diphenyl Collards do. 4
Swiss chard do, 4

lelpkin do. 4

2, 4=Dinitro-6- Sodium lauryl sulfste 1/4 Bean Seveye 1
phenylphenol Collards do. 1

€5~



Table 6,—(Continued)

Time
: after
Insecticide Accessory materisl Plant sprayed Injury spraying
Lb. per Days
Q0 gal.
1,4~Dini trosopiper- Bentonite 8 Bean Hoderate to 9
azine severe
Squash None 9
Tometo doo 9
Catbage do. 9
Beet do. 9
Potato do. 9
1,4~Diphenylsemi-
carbazide do, 8 Bean do. 32
Potato do. 32
Squash do. 32
Tamato do. 32
Beet do. 32
Collards Slight 32
2-Fluorenol L/ Sodium lauryl sulfate 1/4  Bean None 5
2-Fluorylamine Bentonite 8 Cabbage None 9
Peet doe 9
Tomato do. 9
Potato Discoloration 9
Squash None 4
Bean Discoloration 9
Hexachlorophenol Sodium lauryl sulfate 1/4  Bean Moderate 6
Collards do. 6

—79..



Table 6.—(Contimed)

Insecticide Accsssary material Plant spreyed Injury spraying
Lb. per
100 gal,
p-Nitroaniline Saponin b § Bean None 7
Collards Severe 6
Swisz chard doe 6
Squash do, 6
p-Nitrobenzyl Sodium lauryl sulfate 1/4 Bean None 5
bromide
p-Nitrobromobenzene do. 1/4  Been do. 5
Collaxds do. 3
p-Nitrophensl 1/ Sodium lauryl sulfate 1/4  Been Killed 1
N—Nitroaodiybml— do. 1/4 doe None 5
amine
N-Nitroso-N- Saponin 1 Bean do. 29
phenylbensylamine Swiss chard Slight 6
Colla rds Chlorosis 6
Squash Slight 6
Pentabromophenol Bentonite 3 4 Bean Moderate 5
Collards None 5
Swiss chard Dead spots -
Beet Nene 5
Pumpkin Severe 5

_gg-



Table 6.—(Contimed)

Time
after
Insecticide Accessory material Plant sprayed Injury spraying
Lb, per Daye
100 gal,

Pentachlorophenol Sodium lauryl sulfate 1/4  Bean Very severe 1
. Collards doe 1

Saponin 1 Squash Killed 1

Swiss chard do. u L

Pentaerythrityl do. ° 1 Bean Naone 2
bromide Swiss chard do. 21
Collards do. 21

Squash Moderate 6

Phenazine Sodium monosulfonate of

monobutyl diphenyl 2=1/2 Bean Killed 2

Collards Very severe 4

Beet Moderate 4

Swiss chard Killed old leaves 2

Pumpkin Killed 4

p-Phenylenediamine Dried blood albumin 1/4  Bean Severe 2
o Collards do. 2
Squash do. 2

Beet do. 2

Potato do« 2

Phthalonitrile Bentonite 8 Bean None 24
Collards do. 24

Tmtc dOo u

Potato do. 24

Squash do. 24

Beet do, 24

~95-



Table 6.—(Continued)

Time
after
Insecticide Accessory material Plant sprayed Injury spraying
Lb, per Days
100 gal.

Tetrabromo-g=-cresol Saponin X Bean do. 21
Collards do. 21

Squash do. 21

Swiss chard do. 21

Thiocoumarin Sodium lauryl sulfate 1/4 Bean Severe 6
Collards do. 6

Dried blood albumin 1/4 Bean do. 2

Collards None 10

Squash Moderate 2

Beet do. 2

Potato Severe 2

p-Thiocyanobromo- Sodium lauryl sulfate 1/4 Bean Leaves killed .
benzene Collards do. 1
Tris(p-aminophenyl)  Saponin 1 Collards None 10
carbinol Swiss chard Severe 3
Squash Slight 3

Xanthydrol Bentonite 8 Bean Severe 2
Squash do. 2

Potato do. 2

Beet Spot burn 10

Collards Moderate to 3

severe

’Lg‘
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